Appl. No. 10/501,453 

Amdt. Dated February 23, 2009 

Reply to Office action of August 21 , 2008 

Remarks/Arguments 

This letter is responsive to the Final Office Action dated August 21, 2008. This 
letter is accompanied by a request for a three-month extension of time ( $555.00 
for a small entity). This letter is also accompanied by a Notice of Appeal 
( $270.00 for a small entity). Accordingly, the applicant respectfully requests that 
this amendment be considered timely filed. 

The specification has been amended to address numerous spelling, 
typographical, font size and spacing errors, as well as the other irregularities 
objected to under Section 35 USC 112, noted in paragraphs 5 and 6 of the office 
action. All hyperlinks embedded in the specification have been removed. The 
specification has been reviewed for other such errors, too many to enumerate, to 
locate and correct other errors in accordance with the Examiner's request. A 
redlined specification and a clean version are being submitted herewith in 
accordance with the Examiner's request. 

Page, line and paragraph references below are to the amended specification. 

All the subject matter in footnotes has been moved verbatim into brackets 
precisely at point where the footnote numbers (now deleted) were located. 

The instant application is not the earliest filed in the family and the arguments 
presented here, now, for narrow claims directed to specific embodiments of the 
broader invention are without prejudice to meritorious arguments that could be 
presented if broader claims were sought in this application. 

Claims 1-20 had been pending in the application prior to the current amendment. 
Claims 10, 11, and 14-20 were withdrawn from consideration due to a restriction 
requirement. Claim 1 is in independent form. Claims 3 to 9 and claim 13 are 
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cancelled by the current amendment. Consequently, the dependency of claim 12 
has been corrected and claim 12 is now dependent on claim 2. The limitations in 
claims 3 to 9 and claim 13 have been incorporated into claim 1. Additionally, the 
following limitations have been incorporated into claim 1 : 

"wherein the first and second ligands are both present on and bioavailable for 
contemporaneous recognition by the first and second ligand binding moieties 
on the first target cell population": This limitation is supported throughout the 
specification including paragraph 69 (pages 30-31) and on page 182, line 34- 
35. 

"wherein the multispecific ligand is adapted to bind contemporaneously to first 
and second ligands": This limitation is supported throughout the specification 
including paragraph 69 (pages 30-31). 

"wherein the affinity of the first ligand binding moiety for the first ligand: 

"is pre-selected to serve a targeting function" Support for this limitation 

appears first on page 6, paragraph 23. 

"being at least sufficient for the first target moiety to bind to the first target 
ligand independently of the second target binding moiety binding to the 
second target ligand" : This limitation is supported in paragraph 69, page 30, 
lines 35-37. 

"is pre-selected to have an ability to bind to the first target ligand for a 
duration which at least provides opportunity for the second target moiety to 
bind the second target ligand when the first target binding moiety is bound to 
first target ligand": This limitation is supported in paragraph 69, page 31, lines 
2-5. 
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"wherein the affinity of the second ligand binding moiety for the second ligand: 
is pre-selected to have a diminished ability to bind and/or stay bound to the 
second target ligand independently of the binding of the first target binding 
moiety to the first target ligand": This limitation is supported in paragraph 69, 
page 31, lines 5-7. 

"is at least approximately one order of magnitude lower than the affinity of the 
first ligand binding moiety for the first ligand": This limitation in supported 
throughout the specification including page 191, line 5. 

Claims 1-9 and 12-13 stand rejected under 35 U.S.C. §112, first paragraph for 
failing to comply with the enablement requirement. Each of the claims are now 
directed to a bispecific antibody having dual binding specificity for CXCR4 and an 
antigen that co-localizes therewith such that the targeting arm which recognizes the 
antigen is able to bind to the antigen independently and with sufficient affinity to 
assist the second ligand binding moiety to ligate CXCR4. Depending on whether 
the intended function of bispecific antibody is to block HIV infection or trafficking of 
cancer cells to sites of metastasis or the trafficking of activated immune cells to 
sites of inflammation the choice of antigen could be discerned by a person skilled in 
the art without undue experimentation. The specification does teach how to make 
and use any multispecific ligand as set forth in the claims without the structure 
associated with the binding specificity of such ligand or bispecific antibody. One 
skilled in the art would know how to create a bispecific antibody without and 
certainly based on the teachings of the specification. One skilled in the art would 
know the binding specificity of individual ligands and could test for the binding 
specificity without undue experimentation. 

The present invention is directed to a new class of molecules with improved 
targeting capabilities. The present invention is primarily concerned with the 
technical problem of targeting diseased cells or disease mediating cells (the 
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"target cell population") in the absence of an ideal cell surface target and more 
particularly with the goal of exploiting the variety of useful agonist or antagonist 
targets on such cells with reduced collateral damage attributable to the significant 
presence of the agonist / antagonist target on healthy cells (the "non-target cell 
population"). The solution offered by the invention is to target two different targets 
both present on the target cell population and to segregate the respective 
functions of targeting and exerting a desired biological effect to at least two 
different binding moieties of a multispecific ligand. The two different binding 
moieties are allocated different affinities for their respective targets depending on 
the targets ability to discriminate between target cells and non-target cells. One 
target (the target of the "targeting arm" of multispecific ligand) being 
predominantly expressed on the target cell population is allocated a higher 
affinity (now specified in claim 1 to be at least approximately one order of 
magnitude greater in affinity), that serves to bias the biodistribution of the 
multispecific ligand to the target of the high affinity arm on the target cell. The 
target that produces the desired biological effect when ligated (via the "effector 
arm" of the multispecific ligand) can then be more broadly selected with reduced 
regard for its less than ideal target cell specificity. Therefore, it is central to the 
aforementioned aspect of the invention that both targets are present on the 
surface of the target cell and the non-target cell expresses primarily if not 
exclusively the target of the effector arm. 

One skilled in the art would appreciate what the approximate requisite affinity of the 
first ligand binding moiety would have to be to serve a targeting function. One 
skilled in the art would appreciate that it serves the function of a targeting arm and 
therefore that an affinity that is a priori approximately in the nanomolar range would 
likely serve the purpose and that the affinity of the effector arm (the second ligand 
binding moiety) should be ineffective to serve as a targeting arm independently - it 
should be approximately at least one order of magnitude less. A broad range of 
combinations of affinity would be workable geared to cell surface density of the 
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targets. The higher the cell surface density of the targeting arm on the target cell 
the less need for creating a high affinity arm of much higher affinity. Therefore, 
the workable range of affinities is broad and somewhat but not grossly fact 
dependant and no more precise disclosure is needed or even possible. The 
instant application correctly makes it clear that the requisite affinity of the effector 
arm can be assessed as function of its effectiveness to produce the desired 
effect, with the proviso that the higher affinity arm is assessed to assist the 
second arm to bind. How this is assessed is explained in paragraphs 69 and 70 
of the disclosure among other places in the disclosure. The sensitivity of a cell to 
receptor interference (antagonist action) or agonist action is variable as well. 
Fine-tuning is not needed to produce a useful dual affinity ligand. Furthermore 
such fine tuning would be of limited value in terms of predicting what will happen 
in vivo. The affinity of the multispecific ligand for the target cell population must 
produce a good drug independently of the individual affinity of the low affinity arm 
and persons skilled in the art know what affinity is needed for this purpose. A 
lesser affinity might do because the co-localization of the targets ("wherein the 
first and second ligands are ... bioavailable for contemporaneous recognition by 
the first and second ligand binding moieties on the target sub-population of ligand 
bearing entities") results in an avidity effect which variably enhances the affinity 
for the target cell population by 15-100 fold); and there is very minimal if any 
avidity effect on cells of the target cell population. The low affinity arm cannot be 
a good targeting arm so we know it must have sub-nanomolar affinity by a 
margin dependant in part on the extent of the avidity effect, relative receptor 
number and the biological circumstances including the tolerability of side effects. 
Accordingly the predictability of what affinities are useful is very high, broadly 
applicable, and well explained in the disclosure. Reconsideration of the rejection is 
respectfully requested. 

Claims 1-9 and 12-13 stand rejected under 35 U.S.C. §112, first paragraph, 
because the specification does not reasonably provide a written description of (1 ) 
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the structure of any multispecific ligand associated with the binding specificity and 
affinity of such multispecific ligand to any first ligand and any second ligand as set 
forth in claims 1-9 and 12, and (2) the structure of any multispecific ligand 
associated with the binding specificity and affinity of such multispecific ligand to any 
first and any second ligand such as CXCR4 receptors. In view of the claim 
amendments and the above comments it is now abundantly clear not every 
structure of every ligand must be provided. One skilled in the art can determine 
sufficient ligands and binding specificities according to the teachings of the present 
invention. Reconsideration of the rejection is respectfully requested. 

General Comments on Prior Art 

The Examiner has asserted out that the claim reads on prior art bispecific 
antibodies and as will be explained below this issue is now addressed by the 
claims. 

In the past, bispecific antibodies have been primarily used to facilitate the 
interaction of two different cell populations, typically an immune cell population 
(an effector population as distinct from an effector arm, as hereafter explained) 
bearing the target of one arm of the antibody and a second population, for 
example a cancer cell population or other diseased cell population bearing the 
target of the other arm of the antibody. In this connection, by contrast with the 
invention identified above, both arms of the bispecific antibody serve as targeting 
arms. As the immune and diseased cells are meant to interact, and the bispecific 
antibody is designed to promote to the extent possible the interaction of the two 
cell types, the two targets could not normally be both present in any appreciable 
amounts on the same cell for the molecule to be effective. Otherwise, the 
antibody would bind bivalently to the cell type bearing both ligands and defeat the 
goal of the therapy. The cited art is primarily concerned with binding targets on 
different cells and bispecific antibodies have gained notoriety primarily in this 
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connection. Furthermore, for such bispecific antibodies the affinities of two arms 
of the antibodies must be substantially the same so that both cells are bound with 
comparable strength by the bispecific antibody. 

There is another context in which bispecific antibodies have been used in the 
past and that is to garner the advantage of two targeting arms for different targets 
on the same cell to improve specificity. However this art is not concerned with 
using affinity to achieve this end nor with the combination of a targeting arm and 
effector arms with different that accord with their ability to discriminate between 
target and non-target cells. 

The foregoing characterization of the prior might conceivably be inapplicable if 
the two binding arms were geometrically configured so as to be incapable of 
binding to both targets simultaneously and both targets were present on both cell 
types sought to be brought together. If the claim were not limited in this respect, 
they might inadvertently read on the art even though directed to a different 
invention. Therefore, even though the goal of the invention at issue is, by 
contrast to prior art, directed to binding two targets on the same cell type , claim 
1 now includes a limitation related to a preferred embodiment of the invention 
which implies that each of the two targets on are bioavailable on the target cell 
population for contemporaneous ligation by the multispecific ligand and the arms 
of the multispecific ligand are configured i.e. spatially oriented to bind to two 
targets contemporaneously. Therefore these limitations would practically 
preclude the claim from reading on the vast majority of bispecific antibody art, the 
goal of which is bring two different cell populations together using two binding 
moieties that each bind to targets characterizing relatively distinct cell types. To 
be clear, a bispecific antibody to which these limitations apply could not 
practically be concerned with exploiting two distinct target cell populations by 
contrast to the multispecific ligand of the present invention which is adapted to 
contemporaneously ligate two targets on a single target cell population so as to 
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preferentially exert a biological effect on that population as distinct from a non- 
target cell population. 

To address the above points in the context of assertions of requisite support in 
the disclosure, Claim 1, discussed in detail below, now includes several 
limitations focused on a preferred embodiment of the invention including well 
defined and supported limitations that are incompatible with and distinguish over 
art directed to binding distinct targets on two different target cell populations. 

1) New claim expresses the limitation that the two targets are present on 
bioavailable on the target cell population for contemporaneous recognition 
by the first and second ligand binding moieties. 

2) The multispecific ligand is capable of binding to the first and second target 
contemporaneously (i.e. as stated in the disclosure this means that there 
are no geometric constraints or other constraints that prevent the first and 
second binding moieties from binding their targets at the same time). 

3) The affinity of the second ligand binding moiety (the effector arm) is at 
least approximately one order of magnitude less than the affinity of the 
first ligand binding moiety (the targeting arm). The term "approximately" is 
precisely defined in the disclosure. 

The effect of the of foregoing three limitations is that even if the target of the 
targeting arm and the effector arm were on two different cell population that could 
encounter one another, the multispecific ligand would be adapted to preferentially 
bind to the two proximally located targets on the same target cell. This practical 
outcome is attributable to the difference in affinity and relative unavailability of the 
target (relative to proximate targets on the same cell that contemporaneously 
ligated) on the second target cell population. Accordingly these limitations 
practically preclude the claim reading on any prior art scheme of linking two cells, 
a traditional goal which notably teaches away from the invention inasmuch as the 
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person skilled in art understood that the affinity of the two arms had to be 
approximately the same. This known bias towards designing bispecific antibodies 
with closely similar affinity arms accounts in part for novelty and inventive step of 
the instant invention. 

The foregoing is clearly points out why each of the prior references are 
inapplicable. Additionally, claim 1 makes it clear that the first ligand binding moiety, 
due to its higher affinity biases the bio-distribution of the multispecific ligand in favor 
of the first ligand. Accordingly the affinity of the first ligand binding moiety competes 
for the correct localization of the second ligand binding moiety on the cell. Claim 1 
now specifies that the first and second ligands bioavailable for contemporaneous 
recognition by the multispecific ligand. Claim 1 also specifies that the pre-selected 
affinity of the first ligand binding moiety enables the first ligand binding moiety to 
bind to the cell for a sufficient duration to assist the second ligand binding moiety to 
bind to the cell. These properties of the multispecific ligand, in combination, that 
enable a lower affinity second ligand binding moiety to accomplish its effector 
function are not obvious or even suggested by the cited art. 

Claims 1-4, 6-9, and 12 stand rejected under 35 U.S.C. §1 02(b) as being 
anticipated by McCall, et al. In response thereto, McCall, et al. does not disclose a 
composition comprising a multispecific ligand having the features defined in claim 1 
for the reasons explained above. Therefore, the present invention is patentable 
over McCall, et al. and reconsideration of the rejection is respectfully requested. 

Claims 1-4, 6-9, and 12 stand rejected under 35 U.S.C. §1 02(b) as being 
anticipated by Shalaby, et al. In response thereto, Shalaby, et al. does not disclose 
a composition comprising a multispecific ligand as now defined in claim 1. 
Therefore, the present invention is patentable over Shalaby, et al. and 
reconsideration of the rejection is respectfully requested. 
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Claims 1 and 13 stand rejected under 35 U.S.C. §1 03(a) as being unpatentable 
over McCall, et al. in view of U.S. Patent No. 6,949,243. As stated above, McCall, 
et al. does not disclose all the required elements of the presently pending 
independent claim. Therefore, combination of McCall, et al. with the '243 patent 
does not make up for the deficiencies of McCall, et al. alone. Reconsideration of 
the rejection is respectfully requested. 

Claims 1-5 and 13 stand rejected under 35 U.S.C. §1 03(a) as being unpatentable 
over Shalaby, et al. in view of U.S. Patent No. 6,949,243. As stated above, 
Shalaby, et al. does not disclose all the required elements of the presently pending 
independent claim. Therefore, combination of Shalaby, et al. with the '243 patent 
does not make up for the deficiencies of Shalaby, et al. alone. Reconsideration of 
the rejection is respectfully requested. 

Claims 1-5 and 13 stand rejected under 35 U.S.C. §1 03(a) as being unpatentable 
over Bruhl, et al. in view of U.S. Patent No. 6,949,243. Bruhl, et al. does not 
disclose all the required elements of the presently pending independent claim. 
Therefore, combination of Bruhl, et al. with the '243 patent does not make up for the 
deficiencies of Bruhl, et al. alone. Reconsideration of the rejection is respectfully 
requested. 

Claims 1 and 13 stand rejected under 35 U.S.C. §1 03(a) as being unpatentable 
over McCall, et al. in view of U.S. Patent Nos. 6,949,243; 6,197,578; and 
6,488,930. As stated above, McCall, et al. does not disclose all the required 
elements of the presently pending independent claim. Therefore, combination of 
McCall, et al. with the '243, '578, and '930 patents does not make up for the 
deficiencies of McCall, et al. alone. Reconsideration of the rejection is respectfully 
requested. 
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The claims of this application have further been rejected as unpatentable based 
on provisional non-statutory obviousness-type double patenting over copending 
Application No. 10/943,918. As noted in the Office Action, these rejections can 
be readily overcome by the filing of a terminal disclaimer in compliance with 37 
C.F.R. 1.321(c) or (d). Applicant stands ready to provide the appropriate terminal 
disclaimer upon the indication of the allowance of the pending claims. 

The remaining dependent claims not specifically discussed herein are ultimately 
dependent upon the independent claims. References as applied against these 
dependent claims do not make up for the deficiencies of those references as 
discussed above, and the prior art references do not disclose the characterizing 
features of the independent claims discussed above. Hence, it is respectfully 
submitted that all of the pending claims are patentable over the prior art. 

In view of the present amendment and foregoing remarks, reconsideration of the 
rejections and advancement of the case to issue are respectfully requested. 

If the Examiner has any further concerns regarding the language of the claims or 
the applicability of the cited references, the Examiner is respectfully requested to 
contact the undersigned at 416-512-8100. 



Respectfully submitted, 
HERMAN & MILLMAN 




Jay M. Millman 
Reg. No. 52,520 ^ 
Tel: 416-512-8100 x222 
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